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(54) System and method for regulating delivered radiation in a radiation-emitting device 

(57) In a radiation emitting device, particularly in a FIQ s 

radiation treatment device, the actual radiation deliv- 
ered to an object via a radiation beam is adjusted 
dependent on the dimensions of an opening in a plate 
arrangement provided between a radiation source and 
an object so that the radiation output has a constant out- 
put factor over an irradiation field, regardless of the size 
of the opening. The output factor is defined as the ratio 
of the radiation output in air with a "scatterer (such as 
shielding plates) in the beam path to the radiation output 
without the scatterer for a reference field. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to a radiation-emitting device, 
and particularly to a system and a method for regulating 
the radiation delivered to an object in a radiation treat- 
ment device. 

Description of the Related Art 

Radiation-emitting devices are generally known 
and used, for instance as radiation therapy devices for 
the treatment of patients. A radiation therapy device 
generally comprises a gantry which can be swiveled 
around a horizontal axis of rotation in the course of a 
therapeutic treatment. A linear accelerator is located in 
the gantry for generating a high- energy radiation beam 
for therapy. This high energy radiation beam can be an 
electron radiation or photon (X-ray) beam. During treat- 
ment, this radiation beam is trained on one zone of a 
patient lying in the isocerrter of the gantry rotation. 

In order to control the radiation emitted toward an 
object, a beam-shielding device such as a plate 
arrangement or collimator is usually provided in the tra- 
jectory of the radiation beam between the radiation 
source and the object. This beam-shielding device 
defines a field on the object to which a prescribed 
amount of radiation is to be delivered. 

The radiation delivered to an object may be ana- 
lyzed into primary and scattered components. The pri- 
mary radiation is made up of the initial or original 
photons emitted from the radiation source, and the scat- 
tered radiation is the result of the photons scattered by 
the plate arrangement itself. The beam's radiation out- 
put in free space increases because of the increased 
collimator scatter, which is added to the primary beam. 
In other words, a point in the field is subjected not only 
to direct radiation, that is the primary component, but 
also to radiation that is scattered from the plate arrange- 
ment. The ratio of the radiation output in air with the 
scatterer to the radiation output without the scatterer for 
a reference field (for instance 10 x 10cm) is commonly 
called the "output factor" or the collimator scatter factor. 
The concept and definition of the output factor are well 
understood in the art. 

Thus, due to these scattered photons, the dose rate 
applied to the surface of the object changes dependent 
on the size of the opening in the plate arrangement, that 
is, on the field size. This means that the radiation emit- 
ted to the same spot, for instance in the center of the 
radiation beam onto the object, changes according to 
the size of the opening in the plate arrangement. When 
the plate arrangement shows only a small opening, then 
the accumulated dose at the same spot is less than the 
accumulated dose at the same spot when the opening 
is big. 



The delivery of radiation by such a radiation therapy 
device is prescribed and approved by an oncologist. 
Actual operation of the radiation equipment, however, is 
normally done by a therapist. When the therapist admin- 

5 isters the actual delivery of the radiation treatment as 
prescribed by the oncologist, the device is programmed 
to deliver that specific treatment. When programming 
the treatment, the therapist has to take into considera- 
tion the output factor and has to adjust the dose delivery 

10 based on the plate arrangement opening in order to 
achieve the prescribed radiation output on the surface 
of the object. This adjustment can be made according to 
known calculations, but the therapist normally has to do 
them manually, which can easily lead to ertors. In the 

is context of radiation therapy, a miscalculation can lead to 
either a dose that is too low and is ineffective, or that is 
too high and dangerous; a large error, for example, a 
misplaced decimal point, can be lethal. 

What is needed is a system that eliminates this sig- 

20 nificant source of errors, a system that automatically 
adjusts the delivery of radiation to the object in order to 
make sure that the actually delivered radiation output is 
exactly the same as the desired radiation output, inde- 
pendent of the shape or size of the opening in the plate 

25 arrangement in the trajectory of the radiation beam. 

Summary of the Invention 

According to the invention, radiation output deliv- 

30 ered to an object from a radiation source, is regulated 
by generating a radiation beam using a radiation source 
having a variable radiation output. An irradiated field of 
the object is defined. The beam is shielded, preferably 
by an arrangement of at least one movable plate 

35 between the radiation source and the object. An output 
factor of the radiation is thereby varied according to the 
degree of shielding, in which the output factor is defined 
as the ratio between a reference radiation output of the 
beam when unshielded and an actual radiation output of 

40 the beam as shielded. The radiation output is varied 
such that the output factor is constant regardless of the 
degree of shielding. The output factor is preferably 
equal to unity. 

In one embodiment of the invention, a reference 

45 radiation output value is sensed for a reference plate 
position. Relative radiation output values are then also 
sensed for each of a plurality of plate positions covering 
a predetermined range of motion of each movable plate. 
A series of correction values is then generated as a pre- 

so determined comparison function of the reference radia- 
tion output value and each of the relative radiation 
output values. These correction values are stored in a 
memory. The radiation output is then varied as a prede- 
termined correction function of nominal dose signals 

55 and the correction value for each respective plate posi- 
tion of a prescribed treatment profile. 

The system may be pre-set by generating a series 
of calibration signals and field geometry parameters 
corresponding to a plurality of field sequences of a pre- 
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determined treatment. The signals are then down- 
loaded using a verification and auto-set circuit into the 
memory the series of calibration signals before an 
actual treatment. 

Brief Descri ption of th? Drawing ? 

Figure 1 is a schematic diagram of a radiation treat- 
ment device and a treatment unit constructed in accord- 
ance with the invention. 10 

Figure 2 is a block diagram illustrating portions of a 
processing unit, a control unit and a beam generation 
system in the radiation treatment device of Figure 1 . 

Figure 3 shows the radiation output delivered from 
a radiation source to various field sizes on an object is 
according to the prior art. 

Figure 4 shows the radiation output delivered from 
a radiation source to various field sizes on an object 
according to the invention. 

Figure 5 shows a diagram of output factors versus 20 
the sizes of an rectangular field on an object, in which 
one dimension of the field is held constant. 



Detailed Description 



25* 



The invention is described below with primary refer- 
ence to a system for delivering X-ray radiation to a field 
of a patient, and for delimiting the field using at least one 
movable plate in the beam path from a radiation source 
This is by way of example only. The invention may be 30 
used to regulate the delivery of any type of energy, for 
example, electrons (instead of X-rays), to any type of 
object (not just a human patient), provided the amount 
of energy delivered to the field can be sensed or esti- 
mated. 

_. 35 
Figure 1 shows a radiation treatment device 2 of 
common design, in which plates 4 and a control unit in 
a housing 9 and a treatment unit 100 constructed in 
accordance with the principles of the invention are 
used. The radiation treatment device 2 comprises a 40 
gantry 6 which can be swiveled around a horizontal axis 
of rotation 8 in the course of a therapeutic treatment 
Plates 4 are fastened to a projection of gantry 6. To gen- 
erate the high-powered radiation required for the ther- 
apy, a linear accelerator is located in gantry 6. The axis^ 4s 
of the radiation bundle emitted from the linear accelera- 
tor and gantry 6 is designated by 10. Electron, photon, 
or any other detectable* radiation can be> used* for. the^ 
therapy.: 

During the treatment the radiation beam is trained so 
on a zone 12 of an object 13, for example, a patient who 
is to be treated, and who lies at the isocenter of the gan- 
try rotation. The rotational axis 8 of gantry 6, the rota- 
tional axis 14 of a treatment table 16, and the beam axis 
10 all preferably intersect in the isocenter. The construe- 55 
tion of such a radiation treatment device is described in 
general in a brochure "Digital Systems for Radiation 
Oncology", Siemens Medical Laboratories, Inc 
A91004-M2630-B358-01-4A00, September 1991 



The area of the patient that is irradiated is known as 
the field. As is well known, the plates 4 are substantially 
impervious to the emitted radiation. They are mounted 
between the radiation source and the patient in order to 
delimit the field. Areas of the body, for example, healthy 
tissue, are therefore subjected to as little radiation as 
possible, and preferably to none at all. In the preferred 
embodiment of the invention, at least one of the plates 
is movable so that the distribution of radiation over the 
field need not be uniform (one region can be given a 
higher dose than another); furthermore the gantry can 
preferably be rotated so as to allow different beam 
angles and radiation distributions without having to 
move the patient around. Neither or these features is 
necessary according to the invention: the invention may 
also be used with fixed-field devices (no movable 
plates), with constant radiation delivery rates, and with 
fixed-angle beams (no rotatable gantry). 

Radiation treatment device 2 also includes a central 
treatment processing or control unit 100, which is usu- 
ally located apart from radiation treatment device 2. The 
radiation treatment device 2 is normally located in a dif- 
ferent room to protect the therapist from radiation. Treat- 
ment unit 100 includes output devices, such as at least 
one visual display unit or monitor 70. and an input 
device such as a keyboard 19, although data can be 
input also through data carriers, such as data storage 
devices, or an verification and recording or automatic 
set-up system 102, which is described below. The treat- 
ment processing unit 100 is typically operated by the 
therapist who administers actual delivery of a radiation 
treatment as prescribed by an oncologist. By utilizing 
the keyboard 19, or other input device, the therapist 
enters into a control unit 76 of the treatment unit 1 00 the 
data that defines the radiation to be delivered to the 
patient for example, according to the prescription of the 
oncologist. The program can also be input via another 
input device like a data storage device, through data 
transmission, or using the automatic set-up system 1 02. 
On the screen of a monitor 70 various data can be dis- 
played before and during the treatment. 

Figure 2 shows portions of an illustrative radiation 
treatment device 2 and portions of treatment unit 100 in 
more detail. An electron beam 1 is generated in an elec- 
tron accelerator 20. Accelerator 20 comprises an elec- 
tron gun 21, a wave guide 22 and an evacuated 
envelope or guide magnet 23. A trigger system 3 gener- 
ates injector trigger signals' and supplies; them to injec- 
tor 5. Based on> these injector trigger signals, : injector 5r ■ < 
generates injector pulses which are fed to electron gun 

21 in accelerator 20 for generating electron beam 1. 
Electron beam 1 is accelerated and guided by wave 
guide 22. For this purpose, a high frequency (HF) 
source (not shown) is provided which supplies radio fre- 
quency (RF) signals for the generation of an electro^ 
magnetic field supplied to wave guide 22: The electrons 
injected by injector 5 and emitted by electron gun 21 are 
accelerated by this electromagnetic field in wave guide 

22 and exit at the end opposite to electron gun 21 as 
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electron beam 1. Electron beam 1 then enters a guide 
magnet 23, and from there is guided through a window 
7 along axis 10. After passing through a first scattering 
foil 15, the beam goes through a passageway 51 of a 
shield block 50 and encounters a second scattering foil 5 
1 7. Next, it is sent through a measuring chamber 60, in 
which the dose is ascertained. If the scattering foils are 
replaced by a target, the radiation beam is an X-ray 
beam. Finally, aperture plate arrangement 4 is provided 
in the path of radiation beam 1 , by which the irradiated w 
field of the subject of investigation is determined. Aper- 
ture plate arrangement 4 includes a pair of plates 41 
and 42. As is described above, this is just one example 
of a beam-shielding arrangement that can be used in 
the invention. The invention will work with others also as 75 
long as there is an aperture plate arrangement that 
defines an irradiated field. 

Plate arrangement 4 comprises a pair of aperture 
plates 41 and 42 and an additional pair of aperture 
plates (not shown) arranged perpendicular to plates 41 20 
and 42. In order to change the size of the irradiated field 
the aperture plate can be moved with respect to axis 10 
by a drive unit 43 which is indicated in Figure 2 only with 
respect to plate 41 . Drive unit 43 comprises an electric 
motor which is coupled to plates 41 and 42 and which is 25 
controlled by a motor controller 40. Position sensors 44 
and 45 are also coupled to plates 41 and 42, respec- 
tively, for sensing their positions. This is just one exam- 
ple of such a system. The invention will work with other 
systems also, as long as there is a beam-shielding 30 
arrangement that defines an irradiated field and as long 
as sensors are provided to indicate the field size. 

Motor controller 40 is coupled to a dose control unit 
61 which includes a dosimetry controller and which is 
coupled to a central processing unit 1 8 for providing set 35 
values for the radiation beam for achieving given isod- 
ose curves. The output of the radiation beam is meas- 
ured by a measuring chamber 60. In response to the 
deviation between the set values and the actual values, 
dose control unit 61 supplies signals to trigger system 3, 40 
which changes in a known manner the pulse repetition 
frequency so that the deviation between the set values 
and the actual values of the radiation beam output is 
minimized. 

In such a radiation treatment device the output of 45 
the radiation beam impinging on the surface of an object 
is dependent on the size of the opening in plate 
arrangement 4 and thus, on the size of the irradiated 
field on object 13. 

In the following, for the sake of clarity and simplicity so 
only, the invention is described in connection with the 
additional pair of plates (not shown) being stationary. 
The invention may be used, however, in systems with 
additional movable plates, as long as suitable motor 
controllers and position sensors are provided. When 55 
plates 41 and 42 move apart from each other and thus 
widen the gap in-between, the actually delivered radia- 
tion output at any given spot on object 13, for example 
in the axis 10 of the radiation beam, increases due to 



the increased scatter, which is added to the primary 
beam. 

In order to make sure that during treatment the radi- 
ation output at the same spot on the surface of object 1 3 
always equals the desired radiation output, independent 
of the size of the opening, the output of the radiation 
beam must be adjusted according to the opening size. 

Central processing unit 1 8 is connected, on the one 
hand, with the input device, such as the keyboard 19, for 
inputting the prescribed delivery of the radiation treat- 
ment and. on the other hand, with a dose control unit 61 
that generates the desired values of radiation for the 
controlling trigger system 3. Trigger system 3 then 
adapts the pulse repetition frequency or other parame- 
ters in a corresponding, conventional manner. The abil- 
ity to change the radiation output is generally known 
and it is particularly advantageous to use a digital 
dosimetry system because then it can easily be control- 
led by the digital output of central processing unit 18. 

Figure 3 shows how the radiation output factor R 
depends on the size of the opening between plates 41 
and 42 and thus, on the field sizes F1 to Fn on object 1 3 
according to the prior art. Plates 41 and 42 are movable 
by drive unit 43 for widening or narrowing the opening, 
whereas, in this example, the other pair of plates is 
assumed to be stationary. As is described above, if the 
radiation output emitted by radiation source 17 is con- 
stant, the output factor R will increase as the field size 
increases from F1 to Fn. 

Figure 4 shows the same configurations of plates 
41 and 42, however, according to the invention, in which 
the radiation output is regulated in such a way that the 
output factor remains constant despite a changing field 
size, that is, despite changes in the size of the openings 
in the plate arrangement 4. To this end, the output sig- 
nals of position sensors 44 and 45, or any other signals 
indicative to the size and/or shape of the opening, are 
applied to central processing unit 18 for providing 
adjusted dose signals which take into account the size 
and/or shape of the openings and thus provide a con- 
stant output factor R. The radiation output is preferably 
regulated so that the output factor is kept at R=1 over 
the full range of motion of the plates during treatment. 
This implies that the radiation actually delivered is 
exactly equal to the radiation prescribed, despite a 
changing field size. 

Note that although the radiation output factor is 
held constant as the field size increases, this does not 
mean that the accumulated dose must be constant over 
the field. In fact, the reason for changing the field size at 
all during a treatment is normally to create a non-uni- 
form pattern of radiation delivery over the field; for 
example, a wedge-shaped accumulated dose profile 
may be prescribed to deliver more radiation to an area 
of a tumor while avoiding adjacent healthy tissue. In Fig- 
ure 4. for example, the accumulated dose in field F1 will 
be greater than the accumulated dose in the region 
between field F2 and F3. What the invention provides is 
a way to make sure that radiation output is precisely 
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regulated to eliminate the uncertainty introduced by 
scattering, that is, because of the output factor. Even 
more complicated profiles can be achieved by rotating 
the gantry as well as changing the field size. 

Central processing unit 18 includes control unit 76 s 
which controls the execution of the program and which 
supplies position signals P for controlling the opening of 
plate arrangement 4 and nominal dose signals D (corre- 
sponding to the plate position that would be demanded 
using prior art methods, that is, without regard to output 10 
factor compensation) for adjusting the radiation output 
at the output of radiation source 17. A memory 77 is 
also provided in or is connected to the central process- 
ing unit 18 for supplying correction signals C, which the 
processing unit uses to adjust the radiation output is 
dependent on the position signals P supplied from posi- 
tion sensors 44 and 45 in order to achieve the predeter- 
mined constant output factor. 

The preferred arrangement of the memory unit is 
that, for each plate position (field size), it has stored a so 
corresponding dose correction signal C. The memory 
thus stores a table of correction factors. If more than 
one set of movable plates is included in the system, 
then the table will be correspondingly multidimen- 
sional, and arranged using any known data structure, so 25 
that a correction factor is available for any combination 
of plate positions. 

Control unit 76 and memory 77 apply the dose and 
correction signals D and C, respectively, to a combina- 
tion circuit 78, which combines the values to generate so 
set signals S. The set signals S are in turn applied to the 
dose control unit 61, which sets the radiation output. 

The combination circuit 78 will depend on the form 
m which the correction signals are generated and 
stored. Assume that the correction signals C are stored as 
as additive offset. In this case, the combination circuit 
will be an adder which adds the correction signals C to 
dose signals D. This is the preferred embodiment, since 
it is simplest. If, however, the correction factors are mul- 
tipliers (for example, an increase in radiation output by a 40 
factor of 102/100 would require a multiplicative correc- 
tion signal of 100/102. Instead of storing actual values 
of the correction signals C, it is also possible to store the 
parameters of a correction function for the various each 
field sizes. The processing unit would then evaluate the 4s 
function for each current field size using the parameters 
stored in the memory, and would then generate the cor- 
rection signals (additive or multiplicative) itself. 

The correction signals aredetermined before actual ■ 
treatment of a patient in one or more calibration runs. To so 
determine relative correction values, a reference sur- 
face (or line) is irradiated with a known reference plate 
position, and the radiation output over the surface is 
sensed by a conventional sensing device 104 (see Fig- 
ure 2), which generates radiation output signals that are ss* 
applied to the processing unit 18: The reference surface 
need not he in the patient plane, although if it does the 
calibration will typically be easier and more accurate 
Note that the radiation output may be sensed and 



stored for several different points of the surface, since 
the output may not be constant. 

The plates are then moved to a new opening posi- 
tion, the radiation output is sensed and stored, and so 
on, until radiation output values are stored for the refer- 
ence surface over the entire range of motion of the 
plates. If more than one set of movable plates is 
included, then calibration output values will be sensed 
and stored for each combination of plate positions; the 
number of combinations will depend on the desired or 
required resolution. 

Once a complete set of calibration output values is 
stored, each value is compared with the value for the 
reference plate position (the reference output value) If 
additive offsets are chosen for the correction factors 
then the difference between the sensed output values 
and the reference output value is stored. If multiplicative 
correction factors are chosen, then ratios are stored. 
Alternatively, any known function approximation method 
may be used to generate the parameters of an approxi- 
mating function of the additive or multiplicative correc- 
tion factors required. 

Note that the correction factors obtained in the cali- 
bration steps just described will lead to a constant out- 
put factor, but not necessarily an output factor R=1, This 
is because the reference plate position itself may cause 
scattering, so that the reference radiation output value 
will not be equal to a known absolute radiation output 
value. In order to correct for this, one should preferably 
choose as the sensing device 104 a device that is able 
to measure actual absolute radiation output, or one 
should use another conventional device to obtain an 
absolute output value for at least one plate position 
which then is used as the reference plate position. In 
order to ensure accuracy over time, recalibration runs 
may be carried out, and new correction factors calcu- 
lated and stored, according to a predetermined calibra- 
tion schedule. 

The output sensing device does not have to directly 
measure the absolute output. Rather, it may. measure 
dose rgteg'for different plate positions,' which will yield 
output values using known integration and offset tech- 
niques. 

Figure 5 shows a diagram indicating in a solid line a < 
constant output factor R =, 1 which is achieved accord- 
ing to the invention, and in dashed lines, an output fac- 
tor according to the prior art The horizontal axis shows 
one parameter of the fields size: F defined by. plate 
arrangement 4-and the vertical axis shows the outpuf 
factors R. The differences between the lines indicate the 
values of the correction signals CI to Cn for different 
field sizes F1 to Fn. 

The invention makes it possible to adjust the output 
factor R, preferably to R = 1, which means that if an 
oncologist advises a therapist to deliver a certain radia- 
tion output, the therapist does not have to take into 
account the respective output factor R. Then, the radia- 
tion treatment device automatically adjusts the radiation 
output according to the dimensions of the field. This 
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reduces or wholly eliminates the errors induced when 
the therapist must calculated and compensate for varia- 
tions in the output factor. 

The invention can also be carried out in a radiation 
therapy device in which at least one aperture plate of s 
plate arrangement 4 is movable during treatment. Such 
a device is described in U.S. Pat, No. 5,148,032. As 
described in this U.S. Patent, in such a radiation treat- 
ment device, various isodose curves can be easily 
achieved without a physical wedge being present in the w 
trajectory of the beam. In this case also the correction 
values are added to the radiation output values to 
achieve a given output factor. Similar corrections may 
be used in devices that use a physical wedge. In either 
case, corresponding correction values C can be applied is 
to the dose signals D in order to achieve a correct deliv- 
ery of radiation to the object. 

A "course" of radiation treatment may. and often 
does, have more than one field, and may run over sev- 
eral different sessions. In some cases, hundreds of dif- 20 
ferent (and, in some cases, fixed) sequential fields are 
used during a course, for example, to provide proper 
irradiation of a field that has a complicated geometry or 
prescribed dose profile, to lessen discomfort to the 
patient, or to adjust the field as a tumor shrinks during 25 
treatment. The invention therefore also comprises an 
optional verification and recording or "auto set-up" sys- 
tem 102 (see Figure 2), which stores and downloads to 
the radiation system (via the CPU 18 or directly into the 
memory) the parameters, for example, of the geometry, 30 
of the various fields of the course of treatment, and/or 
the tables of correction factors that were derived during 
earlier calibration runs for the various fields. 

Claims 35 

1. A method for regulating the radiation output deliv- 
ered to an object from a radiation source, compris- 
ing the following steps: 

40 

generating a radiation beam having a variable 
radiation output; 

defining an irradiated field of the object; 
varying a degree of shielding of the beam, an 
output factor of the radiation output thereby 4S 
varying according to the degree of shielding, in 
which the output factor is defined as the ratio 
between a reference radiation output of the 
beam when unshielded and an actual radiation 
output of the beam as shielded; and so 
varying the radiation output such that the out- 
put factor is constant regardless of the degree 
of shielding. 

2. A method as in claim 1, in which the output factor is 55 
equal to unity. 

3. A method as in claim 1 , in which the step of varying 
the degree of shielding of the beam comprises the 



step of moving at least one movable shielding plate 
located between the radiation source and the 
object. 

4. A method as in claim 3, further including the follow- 
ing steps: 

sensing a reference radiation output value for a 
reference plate position; 
sensing a relative radiation output values for 
each of a plurality of plate positions covering a 
predetermined range of motion of each mova- 
ble plate; 

generating a series of correction values as a 
predetermined comparison function of the ref- 
erence radiation output value and each of the 
relative radiation output values; 
storing in a memory the series of correction 
values; 

varying the radiation output as a predeter- 
mined correction function of nominal dose sig- 
nals and the correction value for each 
respective plate position of a prescribed treat- 
ment profile. 

5. A method as in claim 4, further including the follow- 
ing steps: 

generating a series of calibration signals and 
field geometry parameters corresponding to a 
plurality of field sequences of a predetermined 
treatment; and 

downloading into the memory the series of cal- 
ibration signals before an actual treatment. 

6. A system for regulating the radiation output deliv- 
ered to an object from a radiation source, compris- 
ing: 

a radiation source generating a radiation beam 
having a variable radiation output; 
an irradiated field of the object; 
beam-shielding means for delimiting the output 
beam to at least one predetermined irradiation 
field of the object; 

sensing means for sensing radiation output of 
the shielded output beam and for generating 
radiation output signals corresponding to radia- 
tion output delivered to predetermined portions 
of the field; 

a dose controller for varying a degree of shield- 
ing of the beam; and 

processing means for generating and applying 
to the dose controller set dose signals, com- 
prising nominal dose signals and dose correc- 
tion factors, and for thereby varying the 
radiation output such that an output factor is 
constant regardless of the degree of shielding, 
where the output factor is defined as a ratio 
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between a reference radiation output of the 
beam when unshielded and an actual radiation 
output of the beam as shielded. 

7. A system as in claim 6, in which the output factor is s 
equal to unity. 

8. A system as in claim 6, in which the beam-shielding 
means comprises at least one movable shielding 
plate located between the radiation source and the io 
object. 
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FIG. 1 
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(57) In a radiation emitting device, particularly in a 
radiation treatment device, the actual radiation deliv- 
ered to an object via a radiation beam is adjusted 
dependent on the dimensions of an opening in a plate 
arrangement provided between a radiation source and 
an object so that the radiation output has a constant out- 
put factor over an irradiation field, regardless of the size 
of the opening. The output factor is defined as the ratio 
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